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AN-5 Casting Resin 


A New NBS Casting Resin for Embedding Electronic Assemblies 


NEW CASTING resin for embedding or “potting” 

electronic components and assemblies has recently 
been developed by Max M. Lee and associates of the 
NBS Ordnance Development Division. Easily manu- 
factured at low cost from available raw materials, the 
new casting resin has good storage properties even 
without refrigeration. Its physical properties and 
electrical characteristics at both high and low frequen- 
cies are in general as good as those of expensive-to- 
make and hard-to-store casting resins. Designated 
NBS AN-5 casting resin, its unique ingredient is a 
smal] quantity of acrylonitrile monomer. 

Casting resins are applied by pouring them in liquid 
form into molds containing the electronic assemblies 
to be embedded. Polymerization of the resin is then 
induced, causing it to harden. The resin hermetically 
seals the assembly, protecting it from moisture, cor- 
rosion, and fungus growth. The “potted” assembly 
is relatively rugged and shock resistant and the pos- 
sibility of short circuits or arcing is reduced. Poten- 
tial uses of casting resins include the potting of com- 
ponents and subassemblies for radar sets, radio and 
television receivers and transmitters, hearing aids, and 
numerous subminiature electronic devices. 

The first polymerizable casting resins generally con- 
sisted of viscous solutions of polystyrene in styrene 
monomer. Such preparations had many desirable 
properties, but were slow to cure (solidify) after being 
poured in liquid form over the assembly to be embed- 
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ded. Electronic advances during World War II, in- 
cluding the proximity fuze, created an urgent need 
for a more practical low-loss casting resin. Work by 
the Bureau at that time led to the development of what 
came to be known simply as “NBS casting resin.” This 
was basically a substituted styrene casting resin in 
which 2, 5-dichlorostyrene was used to promote solidi- 
fication. ‘NBS casting resin” has excellent electrical 
properties over a wide frequency and temperature 
range, but its application is limited by the scarcity and 
high cost of 2, 5-dichlorostyrene. 

The new AN-5 casting resin was developed at NBS 
to meet the need for a material that could be economi- 
cally manufactured from available ingredients. It is 
essentially a modified styrene. To the styrene are 
added distilled acrylonitrile and divinylbenzene (from 
which nearly all the inhibitor has been removed by 
passing it through a column of activated alumina), 
hydrogenated terphenyl, polystyrene, and cobalt drier. 
Refrigeration is not necessary unless an unusually 
long storage life is required—storage in a cool, dark 
place (about 60° F) gives a shelf-life of about 8 to 
18 months. Just before use, small amounts of benzoyl 
peroxide and “Pro-A,” a polymerization promoter 
that can be made available should the demand exist, 
are added to catalyze the curing process. 

The acrylonitrile monomer is very reactive and helps 
speed up the polymerization of the casting resin. The 
divinylbenzene, a cross-linking agent, imparts certain 


Electronic circuitry can be made rugged and protected 
from moisture and other contamination by embedding it 


in a material like the AN—5 casting resin. Left to 
right: (1) two-stage printed-circuit amplifier being 
“potted”? with casting resin; (2) complete two-stage 
plug-in amplifier before potting; (3) two-stage amplifier 
after potting; (4) potted unit comprising two separate 
two-stage amplifiers, including a total of four subminia- 
ture tubes; (5) potted resistance bridge. 


thermosetting properties to the cured resin, reducing 
the tendency to flow at high temperatures. The hydro- 
genated terphenyl is added to improve the impact re- 
sistance, and the polystyrene to improve the body, pour- 
ing consistency, and final mechanical properties; both 
of these inert ingredients also reduce shrinkage and 
absorb heat of polymerization. The small amount of 
cobalt drier counteracts the inhibiting effect of air on 
the surface of the casting resin during curing and re- 
sults in a hard nontacky surface. The composition can 
be varied considerably when it is desired to maximize 
specific characteristics. 

Although satisfactory cures can be obtained at room 
temperature within several days, the curing rate is 


Physical properties of AN—5 casting resin 
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hastened by application of a moderate amount of heat. 
At 50° C the resin gels in about 2 hours and is almost 
completely cured in about 20 hours. The choice of cur- 
ing technique depends on the type of component being 
embedded and on the amount of resin required. 

The physical and electrical properties of AN-5 
casting resin are approximately the same as those of 
other low-loss casting resins, and in general compare 
favorably with some grades of polystyrene. Shrinkage 
during cure, though about the same (9.8 percent) as 


Composition of AN—5 casting resin 


| 
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Styrene_o)) 2A 2. Be oa ES GSO S2 2 ee 50 r 
Acrylonitrile te. oe =) ee ees eee 5 | 
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that of many polyester and modified styrene casting 
resins, is still excessive for many applications. Vul- 
nerable components like glass vacuum tubes can be 
protected from the crushing action of the shrinking 
resin by coating them with foamed silicone rubber. 


For a brief description of the earlier NBS Casting 
Resin, see NBS Tech. News Bul. 31, 78 (July 1947). For 
a more complete description, see Development of the 
National Bureau of Standards Casting Resin, by P. J. 
Franklin, D. M. French, and W. C. Nyberg, NBS Cir- 
cular 493, Government Printing Office (1950) 10 cents. 


NBS Limit-Load Gage 


For Determining Damage to Operational Aircraft 


LIMIT-LOAD gage recently developed at NBS 

provides a simple means for determining whether 
basic structural components of operational aircraft 
have been stressed beyond safe limits. Designed and 
developed by the NBS Aircraft Structures Group for 
the Navy Bureau of Aeronautics, the gage indicates 
visually when wings or other structural elements have 
been subjected to loads equal to or greater than a pre- 
determined load beyond which permanent damage may 
occur. In general, the imposition of such loads, which 
are unpredictable, may be caused by rough air, by 
landings, or by a sudden change in flight altitude such 
as may occur in combat. 

Extensive service tests of the gage on high-speed 
fighter aircraft have proved its value as a safety device 
and provided sufficient data to suggest that it may find 
use on other types of aircraft. Moreover, the potential 
use of such gages in determining overload on bridges 
and other heavy structures should not be overlooked. 

The NBS limit-load gage, about 3 in. in over-all 
length, consists of three parts: arm, cam, and gage 
points. The gage points are made of hardened steel 
and have knife edges to insure proper engagement with 
the structural member, for the gage points could loosen 
in flight. The arm, which is made of 75S—T aluminum 
alloy to reduce the effect of thermal expansion when 
the gage is used on the same material, has a hardened 
steel tip to prevent erroneous indications due to wear. 
The cam is made of hardened steel and has 20 divisions 
for 180°, each division being equal to approximately 
2,500 lb/in.? for type B gages and 5,000 lb/in.? for 
type A gages when used on aluminum-alloy structures. 
These divisions give a linear relationship between lat- 
eral displacement of the cam and cam divisions. 

Extremely simple in principle, the gage indicates 
overload when the arm, initially set above the cam in a 
cocked position, flips past the cam. The gage is de- 
signed for mounting on a structural member by means 
of two holes drilled and tapped at the desired location. 
The accurate spacing of the holes is necessary only to 
insure that the arm tip will contact the cam. 

The zero setting of the cam is found by placing the 
arm tip on the cam and rotating the cam until the arm 
springs downward. The arm tip is then set to overlap 
the cam by a predetermined distance equivalent to the 
desired stress. The setting of the overlap can be deter- 
mined from a calibration curve of the gage, Young’s 
modulus of the material to which the gage is attached, 
and the stress level at which indication is desired. 


Laboratory tests were made at NBS to determine 
the cam calibration curve, the effect of wear on the 
cam and arm tip, the accuracy to which the cam can 
be set, and the behavior of the gage when attached to 
members subjected to bending. The cams were cali- 
brated by measuring the effective lateral displacement 
of the cam lip. In machining the cam, it was found 
impractical to maintain the tolerances necessary to 
give identical calibration curves for a set of 10 gages. 

Since any appreciable wear of the cam or arm tip 
would cause a change in zero setting and in the cali- 
bration curve, several wear tests were performed. The 
gage was mounted on a specimen suitable for use in an 
Avery fatigue testing machine and subjected to a pul- 
sating load a little lower than the value required for 
the gage to indicate. After 30,000 cycles, the arm tip 
and cam were examined for wear and the cam calibra- 
tion curve checked. There was little or no evidence 
of wear, and the calibration remained the same. 
However, it was found that the gage points would 
loosen if not carefully seated before the test. 

To determine the accuracy to which the gage could 
be set by different operators, a set of stress values and 
a calibration curve were given each operator who, in 
turn, set the gage. The load at which the gage indi- 
cated was determined by applying tensile load to a 
test bar, to which the gage was attached. After sev- 
eral trials, an operator totally unfamiliar with the 
gage could set it to a given value within 500 |b/in’. 
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Side view of partially assembled NBS limit-load gage 
showing its three major components: The arm 4, cam 
B, and gage points € and D. Locknuts holding A and 
B are tightened before use. The gage is attached to 
the structural member at the gage points. The hardened 
steel arm tip (E) can be set above and overlapping 
cam B by a predetermined distance equal to the elonga- 
tion which is to be indicated. When this is exceeded, 
the arm drops from the cam to the position shown. 
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Left: Full view of one of the jet fighters—the McDonnell ‘‘Banshee”—used by the Navy in flight testing the NBS 
limit-load gages. (Photo courtesy of U. S. Naval Air Station, Patuxent River, Md.). Right: Set of ten limit-load 
gages, with accompanying fixtures necessary for installing the gages on the structural elements under test (made by 


fowen Instrument Company). 


Results of bending correction test Limit-load gage results 
i = = <= a= EIS 3 t 
. Surface stress at which arc 5 
Required stress level ve | ‘¢ wks ess ‘ Gage condition | Maximum ac- 
| eq gage indicated | Cam setting Stress setting after flight celeration 
estoacs = | 
| ee 
| lb/in2 lb/in2 | | Gq xd: iti 
| 6, 800 6. 600 age located at position 1 
9, 100 | 8, 900 as ar Ane 
10, 500 | 11, 900 Divisions Ibjin? g 
15, 000 14, 800 12 25, 200 Tripped aaa 5.4 
—_ a | ~ 38 2 ‘ 13 2F, O00 alee ees dole. 4 ee 6.2 
14 D8; SO0in ey aes dose eee (aja! 
16.5 33, 000 Not tripped____-__- 6.0 
16 32,000) 2 icra: dss 6.3 
15 OU OU) i ae meee do. ee 6-1 
BO 14 28, 800 Tripped- se ee 6.0 
14 28, 800. Not tripped. ____2- 6.0 
14 28, 800 Trippedes aera 6.3 
14 28, 800 ~ 200.5 6.0 
/8 j 
14 28, 800, Not tripped=2 222 5.5 
14 28, 800 Trippedi. 6.0 
14 285 CUO ae eee do Sea 6.0 
/6 14.5 pee | NE SS do. aa 6.8 
/4 Gage located at position 2 
7 31, 700 Not tripped______- 4.0 
6 27000, De Mien. do. .2 eee 4,2 
fA 4 18, 900 ‘Tripped_..- aa 4.1 
5 23, 100 Not tripped_____-- 4.1 
4.5 21, 200 ‘Tripped 2a 4.1 
4.8 22, 500 Not tripped___—__- 4.2 


Gage located at position 3 


% 


Cam Division 
es 
9 


12 24, 650 Not tripped_.____- 4.0 

iki 22, 600 =: -- 00 4.2 

6 9g 18, 400 ripped =e 4.1 
10 20, 500 —- 3002) 2 4.1 

10.7 22, 100 Not tripped_-=..__ 4.1 


Typical calibration curve used for setting the NBS limit- 
load gage. The required cam setting or overlap is de- 
termined from the curve, Young’s Modulus of the strue- 
tural member under test, and the stress level at which 
indication of overload is desired. 
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The NBS limit-load gage is generally mounted on 
the tension surface of a beam subjected to bending. 
The effect of bending and the accuracy of the correc- 
tion necessary to account for the fact that the cam lip 
is nominally 3/8 inch from the beam surface were 
determined. These tests showed that in order to have 
the gage arm drop at a surface stress of S, the gage 
must be set for a stress of S(C+3/8) /C, where C is 
the distance in inches from the tension surface of the 
beam to the neutral axis. 

The limit-load gages were flight tested on both piston 
and jet-type fighter aircraft, including six fully armed 
F8F fighters of a Marine Corps Air Squadron com- 
manded by Lt. Col. J. A. Gilchrist. The gages were 
carefully mounted at three positions on the wing. On 
the wing surface directly under some of the gages were 
placed wire-resistance strain gages. Following test 


Limit-load gages (circled in 
white) installed on the underside 
of the starboard wing of a fully 
armed F8F Grumman “‘Bearcat”’, 
a piston-powered airplane. 
Should the wing be stressed be- 
yond its limit load during flight, 
the gage so indicates—that is, 
the arm of the gage flips past the 
cam (see close-up insert). 
(Photo courtesy of Aircraft En- 
gineering Squadron 12, Marine 
Air Base, Quantico, Va.) 


a 


flights of simulated dive bombing and strafing, the 
recorded outputs of the strain gages were compared 
with the strain values provided by the limit-load gages 
and found to agree within 10 percent. 

The maximum accelerations obtained from “V-g 
recorders were correlated with the condition of the 
limit-load gages after each flight. This was done to 
determine the repeatability of the gage under service 
conditions. The gages were checked and set by a 
Marine Corps ground crew. 

During the flight testing of the gage, it was found 
that a maximum strain survey of selected points on 
the wing structure could be made by means of several 
flights in which the aircraft was subjected to its design 
load. Hence, the limit-load gage, although not in- 
tended for this use, promises to be useful when only 
the maximum strain is desired. 
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Measurement ot Transmission-Line Attenuation 


NEW METHOD for measuring the attenuation of 

balanced, unshielded transmission lines, such as 
those used in television and FM receivers, has been 
developed by R. C. Powell of the NBS High Fre- 
quency Standards Section. The procedure is simple 
and rapid, and requires only easily obtained laboratory 
equipment. By using a grid-dip meter and a microam- 
meter, for example, results reproducible to better than 
10 percent can be obtained. With more elaborate 
apparatus, reproducibilities of better than one-tenth 
of 1 percent and attenuation values to an estimated 


accuracy of | percent are possible for uniform sections 
of line. 

The apparent attenuation of unshielded, balanced, 
parallel-conductor transmission lines is sensitive to 
the amount of radiation that occurs along the line. In 
determinations of attenuation at frequencies between 
30 and 300 Mc, external effects arising from the test 
apparatus, connectors, terminations, and bends often 
cause variations in the measured attenuation. Thus 
a suitable measuring method must account for these 
inconsistencies by either reducing the external effects 
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or by evaluating them and including the information 
in extensive calculations. 

The NBS method for measuring unshielded lines is 
based on the fact that if a section of line a number 
of half-wavelengths long is resonated when both ends 
are shorted, the standing wave ratio at the receiving 
end will be greater than at the input end. Further- 
more, the change in SWR is due only to the attenuation 
in the line. This fact makes it possible to determine 
the attenuation merely as a function of the standing 
wave ratio, that is, the ratio of the maximum to the 
minimum current in the line. 

To avoid errors introduced by improper termina- 
tions, the test transmission line is rigidly fastened and 
held in tension by clamps made of low-resistance mate- 
rials that also act as good short circuits to the electric 
field. A coupling loop built into the input-end termi- 
nal loosely couples the output of a conventional power 
source to the line. A similar loop is part of the re- 
ceiving-end termination, and its output is connected to 
a crystal rectifier and filter circuit. The minimum and 
maximum currents (the standing waves) are detected 
by a sliding probe made of polystyrene foam or a sim- 
ilar material. The probe is designed to hold a small 
pick-up loop at a constant distance from the line. In 
this way, irregularities in the line are compensated 
and, at the same time, the loop interferes as little as 
possible with the fields of the line. An additional 
rectifier and filter circuit is also built into the probe. 

The d-c leads from the probe and the receiving-end 
terminal networks are connected to a switching ar- 
rangement that controls a shunt on a sensitive galva- 
nometer. The shunt is designed to permit maximum de- 
flection for both maximum and minimum readings, to 
give critical damping to the galvanometer, and to pro- 
vide a constant-output resistance for the filter networks. 

In making a measurement, the galvanometer is first 
connected to the receiving-end terminal, and the gen- 
erator freqency is adjusted to the resonant frequency 
of the line, as indicated by a maximum deflection on 
the meter. (If the measurement is to be made at a 
particular frequency, the line may be cut to a length 
equal to some multiple of the wavelength.) The 
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power source is then adjusted so that the amplitude of 
the detected radiation is at some convenient level, and 
the value of the galvanometer deflection is noted. The 
galvanometer is then switched to the probe circuit 
through the shunt, and the probe is moved along the 
line, near the input terminals, until a maximum cur- 
rent is indicated by the galvanometer. The generator 
frequency and the output power are readjusted to the 
original resonance and current values to compensate 
for the probe movement. The deflection of the galva- 
nometer and the position along the line of the probe at 
the point of maximum current are then noted. The 
same procedure is repeated for the minimum current 
position. The standing wave ratio is obtained from 
the values of the minimum and maximum currents, and 
from the SWR the attenuation is derived. 

In order to obtain the standing wave ratio accurately, 
the probe-filter-circuits-galvanometer system must be 
calibrated at the operating frequency. The probe is 
set at a convenient position near the input end of the 
transmission line—a point of maximum current. The 
input signal is then varied by known amounts of power, 
voltage, or current so as to effectively reproduce the 
standing wave conditions normally experienced by the 
probe as it is moved along the line. The input signal 
is measured by conventional laboratory apparatus 
(calibrated attenuator or voltmeter), and the resulting 
galvanometer deflections are then calibrated in terms of 
the standing wave ratio introduced into the system. 
The attenuation of the line is approximately equal to 
the arc hyperbolic cotangent of the standing wave ratio, 
a value that can be obtained directly from most hand- 
books of mathematical tables. 

Although galvanometers and extensive generating 
equipment are used for these measurements by the 
National Bureau of Standards, very acceptable results 
can still be obtained by using a low-power generator, 
such as a grid-dip meter, as the signal source to be 
coupled into the line. Likewise, the standing waves 
along the line, detected by the probe, can be measured 
by a sensitive microammeter. 

Other methods previously developed for this type of 
transmission-line attenuation measurement attack the 
problem from various directions. Some resort to the 
use of extensive equipment and require lengthy calcu- 
lations. Others use substitution methods in which 
known attenuations are inserted in series with the line 
and the output power is adjusted to the same value for 
both conditions. Still others depend upon the change 
in the resonant frequency of a system containing the 
line to be measured; such techniques require accurate 
evaluation of the operating frequency in order to ob- 
tain accurate values of attenuation. 


Sliding probe used in the new NBS method for measuring 
the attenuation of balanced transmission lines. The 
probe is made of polystyrene foam and is designed to 
hold a small pick-up loop at a constant distance from the 
line. A rectifier and filter circuit is also built into the 
probe. The d-c output of this circuit is connected to a 
galvanometer that indicates the magnitude of the stand- 
ing waves along the line. The attenuation is approxi- 
mately equal to the are hyperbolic cotangent of the SWR. 


When the NBS method is used to measure the at- 
tenuation of the transmission line, matching of the 
line to a measuring or monitoring circuit is unneces- 
sary because the line is terminated in short circuits. 
The necessity of changing the lines during a measure- 
ment and using connectors of any kind is also elim- 


inated. With the shorted input, balanced conditions 
are easily obtained. If the generator is capable of sup- 
plying sufficient power, the effect of the probe and 
coupling loops is negligible. The greatest advantage 
of this system, however, is its simplicity and speed and 
the fact that only easily obtained apparatus is needed. 


Versatile Core Boxes 


ANY TYPES of foundry castings contain cylin- 
drical holes, and it is usually more economical 
to form the hole at the time the casting is made than 
to drill it afterward. To form such a hole, a cylin- 
drical core is properly located in the mold before the 
casting is poured. These cores consist largely of sand 
and are easily knocked out after the castings have 
cooled. Hollow boxes of suitable dimensions are used 
to form the necessary cores. Many different cores are 
required for the variety of castings called for in 
foundry practice, and a correspondingly large number 
of cylindrical core boxes are acquired and accumulated 
by many foundries. 

At the Bureau a simplified system of cylindrical core 
hoxes has recently been devised by Richard H. Harwell 
and J. H. Schaum. A set of fourteen boxes, for cores 
ranging in diameter from % inch to 2 inches in 14- 
inch steps, has been made for the NBS experimental 
foundry. There is one box for each diameter core, 
and the length of each box has been fixed at the maxi- 
mum likely to be required for a core of that diameter, 
as shown by experience. Shorter cores can be cut 
from full-length units, or can be made by placing 
cylindrical pieces of wood of the proper length in the 
core-box cavity. When a core with a tapered end is 
required, a brass insert having a standardized taper 
is placed in the core box. 

The NBS core boxes are filled and rammed with con- 
ventional sand-and-binder mixtures. A typical mix- 
ture contains, in addition to washed silica sand, about 
114 percent of linseed oil, 1% percent of corn flour, and 
314 percent of moisture. After the sand has been 
formed in the core box, it is carefully removed and 
baked for an hour or more at approximately 400°F to 
harden it, in. accordance with usual practice. 

Though the boxes were made of wood at NBS, metal 
might well prove more satisfactory in production work. 
Brass was used for the tapered inserts. Each insert is 
14, inch smaller in diameter than the core box with 
which it is used, to facilitate placing it at the bottom 


Preparation of different sizes of cylindrical cores re- 
quired for foundry castings is simplified by a system 
of standardized core boxes devised at NBS. Cores with 
tapered ends can be made by placing tapered brass inserts 
(front row) in the core box. A standard set of core 
prints (behind the brass inserts) is used to form holes 
of proper size and shape to receive the ends of the sand 
cores; the proper points are fastened to the pattern 
before the mold is made. 


of the box prior to ramming the sand. Tapers were 
standardized at 15°, instead of the wide variety of 
tapers encountered in common practice. A standard 
vertical length for the tapered insert was also adopted 
for each core diameter. 

When cores are used in making castings. the ends 
of the cores must fit properly into the two halves of 
the mold. The mold is therefore formed with wooden 
“core prints” attached to the casting pattern. These 
core prints are solid blocks of the same size and shape 
as the ends of the cores. When the pattern and prints 
are removed after the mold has been formed around 
them, the mold is left with holes of proper diameter, 
depth, and taper to accept the ends of the cores. Be- 
cause taper and length of the core ends are standard- 
ized in the NBS system, it becomes possible to use a 
master set of core prints, which further simplifies 
foundry operation. 

The 14 versatile NBS core boxes take care of the 
great majority of core requirements at the NBS experi- 
mental foundry, largely eliminating the need for mak- 
ing special boxes for new jobs. Foundry operation is 
thus simplified and made more economical. Because 
of its inherent advantages, other foundries may find 
the NBS system useful, with or without modification. 


For further technical details. see Versatile core boxes, 
by Richard H. Harwell and J. H. Schaum, Foundry 890, 
154 (May 1952). 


N INVESTIGATION of the many problems in- 2 

volved in recording and reproducing human speech Talking Book 
is being conducted by the National Bureau of Standards. 
The present program is the outgrowth of assistance 
which the Bureau rendered the Library of Congress in 
improving the quality of “talking books”, voice re- 
cordings of selected literature which the Library sup- 
plies to the blind. In addition to performance studies 
of recording and reproducing equipment, new and im- 
proved methods of test were worked out, and new types 
of recording media were investigated. In the course of 
this work, a simple yet highly effective technique for 
visual analysis of speech sounds was developed. 

In talking books, high fidelity is especially important 
because most of the material is unfamiliar to the listener, 
and he has no easy way of checking his impression of 
the words he hears against the printed words in the 
book. Because of this, talking book recordings must 
have higher fidelity than is usual even in good musical 
recordings. Special, high-quality records and_ re- 
producing equipment are thus required. As the Li- 
brary has invested several million dollars in talking 
books, it requested the Bureau to investigate talking- 
book production techniques in current use and to set up 


specifications for the purchase of records and _ re- Left: A spectrographic method developed by NBS provides a 
taneous spectrograms of individual syllables produced by 1 


ps oducers. : . 2 above the screen is used to take a time exposure of the suc 
The program began with the preparation of an in- envelope characteristic of the recording and reproducing eq 
terim specification for talking-book phonographs. record by reflection of light from the groove faces. Measur 


. light striking th df the left d to co te the; 
When sample reproducers were tested for compliance inn mnie aeinne  Cts«s@Y 


with this specification, large variations were found in 

such characteristics as tip radius of the reproducer needle, tone-arm force, and loudspeaker response. It 
was also evident that standardization of record charac- 
teristics was needed; arrangements were therefore made 
with two of the largest suppliers of talking-book 
records for a cooperative study of their recording 
techniques, with the ultimate object of developing a 
standard technique. 

Since there were no established methods for test- 
ing speech records, it was necessary for the Bureau to 
devise a new technique for studying speech communica- 
tion systems. This technique, developed by Edith L. 
R. Corliss and associates of the Bureau staff, utilizes a 
time-integrated spectrogram of speech sounds which 
can be interpreted to show many of the characteristics 
of the transmitting system. Although single speech 
sounds, or syllables, are complex patterns of different 
frequencies and sound levels, over a relatively short 
period of time nearly all sound levels and frequencies 
within the entire speech spectrum are produced. The 
characteristics of a recording system can thus be de- 
termined by comparing an integrated spectrogram of 
the human voice with an integrated spectrogram for | 
the recording system. 

To provide the necessary sound spectrograms, a 
commercial spectrograph known as a Panoramic 
Analyzer was modified in the Bureau’s sound lab- | 
oratory. Ordinarily, the Panoramic Analyzer sweeps 
through the audio-frequency range once a second and 


Microscopic examination of the modulation of a test 
record in the Bureau’s sound laboratory. 
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for the Blind 


ffective technique for analyzing speech characteristics. Instan- 
record player appear on the oscilloscope screen. The camera 
sive syllable spectrograms, providing an integrated frequency 
ment under study. Right: Direct calibration of a talking-book 
rents of the triangular pattern produced by a collimated beam of 
odulation of the record at the test frequencies. 


displays a spectrum of the signal at its input on the 
face of a cathode-ray tube. The horizontal coordinate 
of the pattern is a frequency scale; the vertical display 
is proportional to the amplitude of each frequency 
contained in the input signal. Because speech sounds 
change in composition more often than once a second, 
many of the frequencies present in a sample of speech 
would not be included in a one-second sweep. It was 
therefore necessary to modify the Panoramic Analyzer 
so that it would sweep through its analysis range at 
the syllable articulation rate. This made it possib le 
to display instantaneous spectrograms of individual 
syllables on the cathode-ray screen when the equip- 
ment was connected to the output of a microphone. 
By exposing photographic film for sufficient time (at 
least 60 seconds) to successive syllable spectrograms, 
an integrated envelope characteristic of the speech 
communication system under study is obtained. 

A simple optical procedure, previously developed 
by Buchmann and Meyer in Germany, is used to relate 
these integrated spectra to the actual characteristics of 
the talking-book disks as manufactured. In this pro- 
cedure, the pattern formed by reflection of a collimated 
beam of light from the groove faces of a record— 


Intensity-frequency distribution of single-syllable speech 

sounds as obtained by the spectrographic technique. 

The horizontal coordinate of each oscillogram is a fre- 

quency scale haying its lower end at right; the vertical 

deflection is proportional to intensity. The patterns on 
the left were produced by one person, those on the right 
by another person speaking the same syllables. 


made up of a series of single-frequency bands—is 
measured and used to calibrate the modulation of the 
record directly, eliminating the effect of the repro- 
ducer system. After a test record has been calibrated 
in this way, the integrated frequency spectrograms of 
the talking books under study are compared with the 
spectrogram of the calibrated test record. 

The spectrographic method developed by NBS of- 
fers a powerful tool for the study not only of speech 
communication systems but of the nature of speech 
itself. Previous methods for visually observing speech 
characteristics either required the repeated playing 
back of a recording in order to make a frequency 
analysis, or else sacrificed a certain amount of resolv- 
ing power by using fixed-frequency band filters and 
multiple channels to obtain the necessary high speed. 
The Bureau’s method, on the other hand, allows direct 
observation of the location of the peak frequencies 
making up speech sounds and of their relative magni- 
tudes with a resolving power equivalent to that of 
the fixed band filters, but it operates through a single 
channel. Thus, the modifications in the structure of 
the speech sounds produced by either the recording 
process or the reproducer system may be determined 
with some precision. In addition, the statistical oc- 
currence of speech sounds and their inherent variability 
can be studied by this means. 

The Bureau hopes to make further studies of the new 
method for analyzing speech-communication systems. 
interesting subjects for investigation include the statis- 
tical distribution of sound levels and frequencies in 
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speech, the amount of time needed for obtaining repre- 
sentative samples of speech recordings, and the effects 
which such properties as frequency-range restriction, 
noise, resonances, and harmonic distortion have on the 
photographed pattern. 

On a disk recording, the high-frequency modulation 
is very small in size. As a result, there is a tendency 
for the intensities of some of the higher frequencies 
to be reduced, making certain of the consonant sounds 
less easily distinguished. To provide data for im- 
proved specifications for talking-book records, studies 
have been carried out to determine the optimum pre- 
emphasis of high frequencies during the recording proc- 
ess and to ascertain what change of pre-emphasis with 
recording radius is necessary to maintain high-fre- 
quency fidelity in the inner radii of talking- book disks. 

Recently, the Bureau made a study of the durability 
of various types of luggage used for reproducer hous- 
ings. This information, needed in connection with the 
drafting of a new specification for the talking-book 
reproducers. should result in considerable savings in 
repair costs to the Library. Both the durability of the 
housing itself and the protection afforded to its con- 
tents were investigated. Mechanical tests which simu- 
lated the treatment the housings would be expected to 
receive in the mail were carried out in the NBS leather 
laboratory. Several possible mountings for the loud- 
speaker which might reduce distortion ena mechanical 
feedback were also devised and are under test. 

At the request of the Library, the Bureau has been 
investigating the possibilities and limitations inherent 
in records produced by embossing processes such 
as those used in the temporary recording of dictation 
for transcription. A large number of Palio have 
been recorded on embossed disks for blind students by 
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Time-integrated spectrograms 
of speech samples. Fre- 
quencies are shown on the 
horizontal scale (higher fre- 
quencies at left), and cumu- 
lative intensities appear on 
the vertical scale. As can be 
seen from the patterns, the 
integrated frequency enve- 
lope becomes constant in 
shape in the 80-second sam- 
ples. Actually, in experi- 
ments at NBS it was found 
that 60 seconds is sufficient to 
obtain a constant pattern char- 
acteristic of the speech com- 
munication system under 
study. 


80 SEC SAMPLES 


volunteer workers, and it would be of advantage to talk- 
ing-book users if these recordings could be made 
more generally available. In addition, the lightness 
and small size of embossed disks would be advan- 
tageous for the talking-book system because of the 
necessity for cir culating the records through the mail. 
However, the plasticity ‘of the embossed disks, the fine- 
ness of their grooves, and the limited range of sound 
frequencies that can be recorded on them are difficul- 
ties that must be overcome if they are to be useful to 
blind readers as a reasonably enduring library. At 
the present time the highest frequency that can be 
recorded satisfactorily on embossed disks is too low 
to permit clear recognition of “s”, “th”, “b”, and “v” 
sounds in unfamiliar words. Althoush this jimitation 
is not a great disadvantage in office dictation, where 
a familiar vocabulary is usually employed, the high- 
frequency limit of the embossed recording is a handi- 
cap to the blind reader seeking to acquire new in- 
formation. 


Metals at Low ‘Temperatures 


The first published volume of papers presented at 
a series of symposia during the semicentennial year of 
the National Bureau of Standards has been released. It 
reports industry and Government studies concerning 
the fundamental rheological properties of metals. 

Embrittlement of materials at low temperatures is 
important because of the growth of the refrigeration 
industry and increasing demands for the liquefaction, 
transportation, and storage of many gases. 

NBS Circular 520, Mechanical Properties of Metals 
at Low Temperatures (206 pages, 129 figures, 50 
tables) is available from the Government Printing 
Office, Washington 25, D. C., at $1.50 a copy. 


Aging of Lime Putties 


RECENT investigation by L. S. Wells, W. F. Clarke, 

and E. M. Levin of the NBS Mineral Products Di- 
vision provides important new information on the 
problem of blister-type failures of plaster finish coats on 
walls and ceilings. Some years ago the Bureau es- 
tablished that this type of failure resulted from the 
use of plaster made with regularly hydrated (type N— 
normal finishing) dolomitic lime—an idea advanced by 
J. W. McBurney as early as 1922. The Bureau showed 
that these hydrated limes, at the time of application of 
the plaster, usually contain a substantial percentage of 
unhydrated magnesia, which gradually takes up mois- 
ture and expands after the plaster is in place, causing 
the failures. These limes are usually soaked overnight 
before use, and it has been thought by some that ex- 
tended soaking would answer the problem. The new 
NBS study demonstrates, however, that longer-than- 
usual soaking is not a practical means of making a 
sound plaster from regularly hydrated dolomitic limes. 

Dry hydrated lime was first offered commercially 
early in the present century. The overnight soaking 
recommended by the manufacturer in the preparation 
of a lime putty for plastering seemed more attractive to 
users than the long aging period required for traditional 
quicklime putties. Within a decade or so, blister-type 
failures, previously unknown, had become widespread 
and were causing damage estimated at millions of dol- 
lars a year. A comprehensive study of the problem 
undertaken by the Bureau showed that the trouble was 
being caused by these regularly hydrated dolomitic 
limes. 

As a result of this early NBS work, a Federal specifi- 
cation placing an 8-percent maximum limit on the un- 
hydrated-oxide content of dolomitic lime was proposed. 
The study also led to the development of highly hy- 
drated (type S—special) dolomitic limes that meet this 
proposed specification, usually made by pressure-hy- 
drating the regular lime. Though only lime conform- 
ing to this standard is now called for in work on Govern- 
ment buildings, regularly hydrated dolomitic limes con- 
tinue to be used extensively in private construction. 

Further NBS work led to the development of an 
accelerated performance test for the soundness of 
plasters. In this test, specimen bars are autoclaved— 
heated in a steam atmosphere under pressure—at 295 
lb/in.? for 1 hour. At this pressure the temperature 
rises to about 216° C (420° F). During the autoclave 
treatment any unhydrated oxides present in the test 
specimen rapidly combine chemically with water and 


Plaster test bars are removed from an autoclave in which 
they have been heated in a steam atmosphere at elevated 
temperature and pressure. The bars were initially the 
same length. This accelerated performance test causes 
any unhydrated oxides present to combine with water 
and expand the bar. Similar hydration and expansion 
may occur gradually over a period of years in a plaster 
finish coat until failure occurs. 5 


cause expansion of the bar. Under ordinary condi- 
tions in plastered walls, similar changes—though of 
lesser magnitude—would be almost certain to take 
place gradually over a period of years. This per- 
formance test, with a maximum limit of 1 percent 
placed on the linear expansion resulting from auto- 
clavying, appears to be a better criterion of soundness 
than the 8-percent unhydrated oxide limit. 

In the present NBS study, the accelerated-expansion 
test was used to evaluate the effect of prolonged soak- 
ing on 18 regularly hydrated dolomitic limes, repre- 
sentative of those commercially available. Each lime 
was made into putty by the addition of water, and each 
putty was then stored at constant temperature in a 
sealed container. At successive time intervals two 
samples of each putty were withdrawn for test. One 
sample was analyzed for combined water, and the per- 
centage of unhydrated magnesium oxide was calculated. 
The other sample was mixed with a fixed proportion of 
portland cement and made into an expansion test bar 
which was steam-heated at 295 |b/in.? for 1 hour. 
Test results thus gave, for each lime, the increase in 
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hydration and the decrease in residual expansion re- 
sulting from increased soaking time. 

The soaking time required to reduce the expansion 
to 1 percent (the suggested specification limit) varied 
widely. In no case was the time less than 3 weeks, and 
several limes had not reached the 1-percent limit even 


after 32 weeks. For the various limes, the total mag- 
nesia that was hydrated after aging 1, 3, and 7 days 
averaged only 22.5, 29.2, and 41.1 percent, respectively. 
The linear expansion of the cement-lime putty bars 
averaged 11.0, 10.6, and 9.7 percent, respectively, for the 
same aging periods. The quantity of total magnesia 
that was hydrated when the expansion had been re- 
duced to 1 percent ranged from 83 to more than 97 
percent. 


The long specimen bar (fourth from left), made with 
regularly hydrated dolomitic lime, was the same length 
as the others before it was heated for 1 hour at a steam 
pressure of 295 Ib/in.” Both bars of each pair are of 
the same composition, but only the bar on the right has 
been given the autoclave treatment. Left pair, neat 
cement; center, regularly hydrated dolomitic lime with 
cement binder; right, highly hydrated dolomitic lime 
with cement binder. 


These results make it clear that the customary over- 
night aging hydrates but little of the magnesia in a 
regularly hydrated dolomitic lime, and leaves the putty 
still potentially unsound. To be reasonably sure that 
a random lime of the type studied would show an auto- 
clave linear expansion of not more than | percent, an 
aging period of 7 or 8 months would be required— 
altogether too long for practical purposes. 

This latest phase of the NBS study of the plaster- 
failure problem thus reinforces the earlier NBS con- 
clusion: builders and consumers who wish to avoid 
white-coat plaster failures should not use regularly 
hydrated (normal) dolomitic lime in making plaster. 
Acceptable finishing limes—such as highly hydrated 
dolomitic lime (also known as special, autoclaved, or 
pressure-hydrated) , plastic high-calcium hydrated lime, 
sound quicklime, and ready-mixed quicklime putty— 
are readily available commercially. 


For further technical details, see NBS Building Ma- 
terials and Structures Report BMS127, Effect of aging 
on the soundness of regularly hydrated dolomitic lime 
putties, available from the Government Printing Office, 
Washington 25, D. C., for 15 cents. The earlier work on 
plaster failures was reported in BMS121, Investigation of 
failures of white-coat plaster (25 cenis). See also Plaster 
failures resolved, NBS Tech. News Bul. 35, 74 (May 
1951) ; and Hydration of magnesia in dolomitic hydrated 
limes and putties by L. S. Wells and J. K. Taylor, J. Re- 
search NBS 19, 215 (August 1937) RP1022 (25 cents). 

For details of the accelerated-expansion test, see Ex- 
pansive characteristics of hydrated limes and the develop- 
ment of an autoclave test for soundness, by L. S. Wells, 
W. F. Clarke, and E. M. Levin, J. Research NBS 41, 
179 (Sept. 1948) RP1917 (15 cents). 


Chromium-and-Glass High-Temperature Coatings 


for Molybdenum 


ECAUSE of its high melting point (4,750°F), 

molybdenum offers possibilities for use in air- 
craft jet engines. If molybdenum is to be used at 
jet-engine temperatures, however, it must be protected 
from rapid oxidation. 

The National Bureau of Standards has recently con- 
ducted a study of protective coatings for molybdenum 
composed of chromium and frit (glass). Results in- 
dicate that such coatings greatly extend the useful life 
of molybdenum at high temperatures, giving better 
protection than either chromium or ceramic coatings 
alone. Various chromium-frit coatings were bonded 
te molybdenum specimens, then subjected to oxidation 
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tests under tension in the range 1,500° to 1,800°F and 
to flame tests in the range 2,000° to 3,000°F. At tem- 
peratures of 1,500° to 1,800°F the coated specimens 
lasted for 1.000 to 3.000 hours. At 2,800° F, with no 
applied lead protection for as much as 7 hours was 
attained, enough to be valuable for some applications. 
The investigation was conducted by D. G. Moore and 
associates of the NBS enameled metals laboratory, 
under the sponorship of the National Advisory Com- 
mittee for Aeronautics. 

Molybdenum specimens were first coated with one 
of several powered chromium-bearing base coats, 
which in some cases also contained frit (glass). After 


Above: Apparatus for flame-testing coated molybdenum 
specimens at NBS. Surface temperatures, which ranged 
from 2,000° to 3,000° F, were observed by means of 
an optical pyrometer (right of center). Chromium-frit 
coatings were found to add substantially to the life of 
the molybdenum. Below: Photomicrograph of molyb- 
denum specimen with glass seal coat on top of chromium- 
frit coating. The specimen was subjected to thermal 
shock for 25 cycles from 1,800° F prior to sectioning. 
The glass seal coat apparently tended to seal thermal- 
shock cracks that developed in the base coat. Top 
(dark gray) layer: plastic mount. Second (narrow 
black) layer: glass sealeoat. Third (variegated gray- 
and-white) layer: chromium-frit coating. Fourth (nar- 
row white) layer: diffusion layer. Bottom (near-white) 
layer: molybdenum. (> 100, etched in nitric acid.) 


firing of the base coat in either a hydrogen or an argon 


atmosphere, a ceramic seal coat containing no chro- 


mium was applied to some of the specimens. Test 
results indicate that the most durable coatings re- 
sulted from application of a glass-free chromium-base 
coat, followed by a glass seal coat. Addition of a 
third coat, consisting of lower-melting glass, produced 
a coating that showed the highest durability of all 
those investigated. 

Microscopic examination of sections shows that the 
chromium of the base coat has a somewhat porous 
structure, formed by diffusion-welding of the chro- 
mium particles to each other and to the molybdenum 
base. The glass is subsequently absorbed into this 
structure during the firing of the seal coat. Although 
thermal strain and rapid creep may cause cracking of 
the coatings, adherence is excellent and the glassy 
layer tends to reseal the fissures, so that cracking does 
not result in rapid failure. 

The present NBS study is one phase of a continuing 
program for development of ceramic protective coat- 
ings for metals and alloys. This NACA-sponsored 
program has resulted in several successful NBS coating 
formulations that are now in regular commercial pro- 
duction. 


For further technical details, see Study of chromium- 
frit-type coatings for high-temperature protection of 
molybdenum, by D. G. Moore, L. H. Bolz, J. W. Pitts, and 
W.N. Harrison, NACA Technical Note 2422 (July 1951). 
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A Simple Micromanipulator 


MICROMANIPULATOR recently constructed at 
NBS combines moderately high precision with 
simplicity, ruggedness, and low cost. Devised by 
Fred Ordway of the Portland Cement Association Fel- 
lowship at the Bureau, the new micromanipulator is 
being used with a binocular microscope to facilitate 
the mounting and grinding of small crystal specimens. 
However, it also appears to offer advantages for other 
uses not requiring more elaborate equipment. 
Requiring little precise machining, the NBS micro- 
manipulator consists of a heavy base plate, two adjust- 
able manipulators for holding miniature tools, and a 
three-legged platform for supporting specimens in 
proper relation to the tools. Each manipulator con- 
sists of a triangular plate on which is mounted an ad- 


justable column with ball-and-socket joints that can 
be locked in any position. Precisely controlled motion 
of the microtools is accomplished by means of vertical 
adjusting screws at the vertices of the two triangular 
manipulator plates. 

The ends of the adjusting screw are positioned by 
six small blocks bearing 90° V-grooves, mounted on 
the base plate. In each set of three blocks, two are 
turned so that their grooves are parallel, and the third 
bas its groove perpendicular to the direction of the 
other two. Each manipulator is thereby constrained 
to a single definite position at all times. 

The geometry of the apparatus is such that the rais- 
ing or lowering of corners of the triangles, by means 
of the adjusting screws, results in practically hori- 
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Below: While watching her work through the binocular 
microscope, the operator obtains precise motion of micro- 
manipulator-held microtools by means of adjusting 
screws at the corners of the triangular plates. Right: 
Drawing of the micromanipulator. The 3-legged plat- 
form (foreground), which supports the specimen, rests 
during operation in V-notched blocks on the base plate. 


zontal motion of the microtools in the small working 


region. The present model has a sensitivity of 0.08 cm 
per turn and a maximum travel of about 2.5 cm. 


For further technical details, see Techniques for grow- 
ing and mounting small single crystals of refractory 
compounds, by Fred Ordway, J. Research NBS 48, 152 
(February 1952) RP 2299. 


Card Catalog of Infrared Spectra 


COMPREHENSIVE punched-card catalog of all 

available data on the infrared spectra of organic 
and inorganic compounds is being set up by the Bureau 
under the sponsorship of the National Research Coun- 
cil. The card catalog not only fills the pressing need 
for a general reference library of infrared spectra but 
also provides a survey of the literature on each com- 
pound and abstracts of the papers covered. The task 
of compilation is now well under way, and the first 
of the punch cards containing spectra, bibliographic 
information, and other useful data on 45 compounds 
are being made available to industrial and research 
laboratories. 

The study of the infrared absorption spectra of 
chemical compounds is today one of the most rapidly 
developing fields of chemistry. Not only are these 
spectra useful analytical tools, but they also provide 
important information on the molecular forces which 
determine chemical properties. As the available liter- 
ature on the subject is already large and rapidly ex- 
panding, there has been a need for some means by 
which workers in the field could quickly gain access 
to the results obtained by others and thus avoid the 
time and expense involved in determining the data for 
themselves. Designed to meet this need, the infrared 
card catalog provides a series of spectral curves with 
which the spectra of unknown compounds can be com- 
pared, and makes data needed for theoretical computa- 
tions readily available without the use of expensive 
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sorting equipment. By means of these cards, the re- 
ported spectra of many compounds can be quickly 
found, the more important chemical linkages associated 
with a given spectral line can be determined, the work 
of any given author can be quickly assembled, and 
the properties of a compound which will aid in its 
identification can be located without loss of time. 

The card catalog is being compiled under the direc- 
tion of E. C. Creitz of the NBS staff. Through the co- 
operation of Government and industrial laboratories, 
over 450 spectra are now on file at NBS, and others 
are being continually added. Bibliographical research 
by the Bureau staff has thus far produced between 
8,000 and 9,000 literature references. The first group 
of cards being offered provide data on 28 organic acids, 
their methyl and ethyl esters, and a series of 17 ethers 
which involve these compounds. 

The infrared data are presented on machine-size key- 
sort cards, which are supplied to users at cost. The 
cards are edge-punched and notched so that they may 
be sorted by means of a knitting needle or an inexpen- 
sive sorting machine. For each compound in the 
catalog, there is at least one compound card and a 
series of abstract cards if the compound has been 
mentioned in the literature on infrared spectroscopy. 

The compound card can be sorted according to four 
classifications: wavelength, melting or boiling point, 
chemical function group, and number of carbon atoms. 
In addition, this card carries on its two faces empirical 
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and structural formulas, a description of the particular 
sample from which the data are taken, the infrared 
spectrum of the compound, a table of wavelengths of 
the absorption maxima, and a complete bibliography 
on the compound. 

For each of the references in the bibliography, there 
is an abstract card, which carries the title, authors, 
journal citation, abstract, and references to Chemical 
Abstracts (and to Physics Abstracts and British Ab- 
stracts, if available). Each abstract card is correlated 
with the appropriate bibliographic item on the com- 
pound card by means of a reference number. The ab- 
stract cards can be sorted by reference number, year of 
publication, subject classification, and apparatus classi- 
fication. 

In addition to the key-sort cards, the Bureau pro- 
poses to print the spectra and the bibliographic data 
that appear on the compound card, on 814- by 11-inch 


paper. IBM cards will also be supplied for those who 
wish to use IBM sorting and filing systems. 
Eventually the Bureau plans to supplement the regu- 
lar series of spectra with a special series to be obtained 
at high resolution on specially purified compounds. 
Each compound card for this series will contain all 
the physical and chemical data that can be obtained 
on the particular compound, such as melting points, 
boiling points, refractive indices, visible and ultra- 
violet spectra, and X-ray diffraction data. 
Detailed instructions for ordering the infrared cards can 
be obtained from E. Carroll Creitz, National Bureau of 
Standards, Washington 25, D.C. Because of the difficul- 
ties in printing and storing split sets, the cards will be 
sold only on a subscription basis. The price of the data 
will be the same whether printed on standard letter-size 
paper or on keysort cards. It is estimated that the com- 
plete cost of the service to the subscriber, exclusive of 


sorting and filing equipment, will be between $200 and 
$250 during the first vear of operation. 


Thirty-seventh National Conference on Weights 
and Measures 


HE NATIONAL Conference on Weights and 
Measures, an organization of State and_ local 
weights and measures officials, met for its thirty-seventh 
annual conference in Washington, D. C., May 20-23. 
This Conference, sponsored by the National Bureau 
of Standards, met first in 1905. The function of NBS 
in the field of commercial weights and measures is 
advisory only; the Bureau’s main responsibility in this 
area is to establish, maintain, and compare standards 
of measurement. 
Registered at the Thirty-seventh National Conference 
were 408 delegates, comprising representatives from 


35 States, the District of Columbia, many cities and 
counties, the Federal Government, manufacturers, rail- 
roads, business, industry, and trade associations. This 
represented both the largest number of delegates and 
the most individual States in the 48-year history of 
the Conference. 

The Conference tentatively adopted a Model Regu- 
lation on Package Marking Requirements. This regu- 
lation is patterned after the Federal Food, Drug, and 
Cosmetic Act, and is recommended for promulgation 
by the several States. 

The code for prepackaged—ice-cream measure-con- 
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tainers, tentatively adopted in 1951, was given final 
approval with amendments which include recommended 
test procedures. A code for cordage-measuring de- 
vices, tentatively adopted in 1950, was also finally ap- 
proved with minor amendments. Amendments to the 
codes for liquid-measuring devices and scales were 
voted by the Conference. 

These codes are sections of NBS Handbook 44, 
Specifications, Tolerances, and Regulations for Com- 
mercial Weighing and Measuring Devices, which is 
recommended by NBS for promulgation by the several 
States. The Conference was informed that 21 States 
had officially adopted the material in Handbook 44, 
and that five additional States are now proceeding with 
such official action. 

During the four-day Conference, the delegates heard 
formal presentations on such topics as farm holding 
tanks, the measurement of petroleum, grain weighing, 
and the railway track-scale testing program carried 
on by NBS. Open forum discussions were held on 
many items of particular interest to the delegates. 


Among these were tomatoes in cartons, flour weights, 
standardization of food packages, net-weight marking 
on packages of tobacco, sale of peat moss, belt-conveyor 
scales, and testing of vehicle tank meters. 

The Conference adopted a resolution congratulat- 
ing Dr. A. V. Astin on his appointment as Director of 
NBS. Another resolution recommends that the Na- 
tional Bureau of Standards, in cooperation with the 
several States, the U. S. Bureau of Public Roads, and 
the trucking industry, institute an investigation into 
procedures and results of weighing highway motor 
vehicles. 

Dr. A. V. Astin, Director of NBS, was elected Presi- 
dent of the Conference. Six vice presidents were 
named: J. Fred True (Kansas), R. D. Thompson 
(Virginia), Erling Hansen (Minnesota), Frank M. 
Greene (Connecticut), Irvine M. Levy (Chicago, IL 
inois), and Del G. Nelson (Morris County, New 
Jersey). W. S. Bussey (NBS Office of Weights and 
Measures), Secretary, and George F. Austin, Jr. 
(Detroit, Michigan), Treasurer, were re-elected. 


Publications of the National Bureau of Standards 


PERIODICALS 


Journal of Research of the National Bureau of Standards, vol- 
ume 49, number 2, August 1952 (RP2342 to RP2348, incl.). 

Technical News Bulletin, volume 36, number 8, August 1952, 
10 cents. a 

CRPL-D96. Basic Radio Propagation Predictions for No- 
vember 1952. Three months in advance. Issued August 1952. 
10 cents. 

RESEARCH PAPERS 


Reprints from Journal of Research, volume 49, No. 1, July 1952. 
RP2336. Fine structure in some infrared bands of methylene 


halides. Earle K. Plyler and W. S. Benedict. 10 cents. 

RP2337. Overlapping dissociation constants of 4,4’-diamino- 
benzophenone from _ spectral-absorbancy measurements. 
Elizabeth E. Sager and Iris J. Siewers. 10 cents. 

RP2338. Calibration wavelengths in the region from 0.6 to 2.6 
microns. Nicolo Acquista and Earle K. Plyler. 5 cents. 

RP2339. Long-tube method for field determination of sound- 
absorption coefficients. Earle Jones, Seymour Edelman, and 
Albert London. 5 cents. 

RP2340. Refractive uniformity of a borosilicate glass after 
different annealing treatments. Leroy W. Tilton, Fred W. 
Rosberry, and Florence T. Badger. 10 cents. 

RP2341. Solution of systems of linear equations by minimized 
iterations. Cornelius Lanczos. 20 cents. 


CIRCULARS 


C518. Molecular microwave spectra tables. Paul Kisliuk and 
Charles H. Townes. 65 cents. 

C531. Extension and dissemination of the electrical and mag- 
netic units by the National Bureau of Standards. Francis B. 
Silsbee. 25 cents. 

C532. Measurement of the thickness of capacitor paper. Wil- 
mer Souder and Sanford B. Newman. 15 cents. 


APPLIED MATHEMATICS SERIES 


AMS19. Hypergeometric and Legendre functions with applica- 
tions to integral equations of potential theory. Chester 
Snow. (Supersedes MT15.) $3.25. 

AMS21. A Guide to Tables of the Normal Probability Integral. 
15 cents. 


PUBLICATIONS IN OTHER JOURNALS 


The determination of eigenvectors and eigenvalues of symmetric 
matrices. Eyerett C. Yowell. Proceedings, Computation 
Seminar, August 1951. (IBM, 590 Madison Avenue, New 
York22.N. No) a panes 

Density, expansivity, and viscosity of molten alkali silicates. 
L. Shartsis, S. Spinner, and W. Capps. J. Am. Ceramic Soc. 
(2525 North High Street, Columbus, Ohio) 35, No. 6, 155 
(June 1952). 

A hydride bath for the electrodeposition of aluminum. Dwight 
E. Couch and Abner Brenner. J. Electrochem. Soc. (235 
ee 102d St., New York 25, N. Y.) 99, No. 6, 234 (June 
1952) . 

The effect of molding processes on some properties of denture 
resins. A. H. Grunewald, George C. Paffenbarger, and 
George Dickson. J. Am. Dental Assoc. (222 East Superior 
St., Chicago 11, Ill.) 44, 269 (March 1952). 

The chemistry of portland cement. R. H. Bogue. Spanish 
translation by Manuel Benitez, published by Editorial 
Dossat, S. A., Madrid, Spain, 

A new kind of radio propagation at very high frequencies ob- 
servable over long distances. D. K. Bailey, R. Bateman, 
L. V. Berkner (Carnegie Institution of Washington, Wash- 
ington, D. C.), H. G. Booker (Cornell University, Ithaca, 
N. Y.), G. F. Montgomery, E. M. Purcell (Harvard Univer- 
sity, Cambridge, Mass.), W. W. Salisbury (Collins Radio 
Co., Cedar Rapids, lowa), and J. B. Wiesner (Massachusetts 
Institute of Technology, Cambridge, Mass.). Phys. Rev. (57 
East 55 Street, New York 22, N. Y.) 86, No. 2, 141 (April 15, 
1952). 

Superconductivity of the isotopes of tin. E. Maxwell. Phys. 
Rev. (57 East 55 Street, New York 22, N. Y. 86, No. 2, 235 
(April 15, 1952). : 

Development of VHF field-intensity standards. F. M. Greene 
and M. Solow. Proc. IRE (1 East Seventy-ninth Street, New 
York 21, N. Y.) 40, No. 5,573 (May 1952). 

Optical spectrophotometric analysis of hydrogen-deuterium 
mixtures in presence of air. H. P. Broida and G. H. Morgan. 
Anal. Chem, (1155 Sixteenth Street, N. W., Washington, 
6, D. C.) 24, 799 (May 1952). 
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